This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 
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1. Preface 

It is Known that the emission characteristic o£ a PDP 
(plasma display panel, has temperature dependency, and 
temperature ccntrol of the panel is retired for attaining 
10 excellent display performance. This time we have developed 
. method of estimating temperature distribution on a panel by 
processing an ima g e signal for controlling the brightness of 
an input signal, to obtain excellent results. According to 
this method, no element such as a temperature sensor may be 

.„.i whereby the temperature of the panel can 
15 mounted on the panel, wnerepy u 

be controlled while suppressing the fabrication cost. 

2 Temperature Estimation Model of PDP 

» plasma display panel is split into divisions, for 
20 modeling temperature change in each division as follows: 

CD 

(omitted) 

Te«p(t): relative temperature of division at time t 
25 (difference between temperature of division and room 



temperature) 

P(t): average brightness of image signal displayed on 
division at time t 

Tl: temperature increment 
5 Tb: temperature decrement 

ts: sampling interval 
Krise: temperature rise coefficient 
Kfall: temperature fall coefficient 
The parameters Krlse and Kfall are decided from results of 
10 temperature measurement in the actual PDP. 

Fig. 1 shows results of temperature measurement in the 
actual PDP. In this measurement, a window pattern (white 
(brightness: 255) on black background) of Fig. 2 was displayed 
after making total black display (brightness : 0 ) for 30 minutes . 
15 and total black display was made again after the temperature 
rise substantially reached equilibrium. 

Referring to Fig. 1, broken lines show results of 
temperature change estimated with the decided parameters . The 
results of temperature estimation excellently coincided with 
20 the results of temperature measurement, and effectiveness of 
this model was confirmed. 

3. Control Method 

Brightness is controlled by multiplying the brightness 
25 of the image signal by a control coefficient G so that an 



estimated temperature Te does not exceed a previously set limit 
L. The coefficient G is given as follows : 



f 2 ) 

(omitted) v ; 



5 



where Tw represents a control temperature width, and the 
brightness is not controlled when Te < L - Tw. 

In actual control, the average brightness of each 
division is acquired every sampling interval ts for performing 
10 temperature estimation. The following values are retrieved 
from the results of temperature estimation in all divisions 

respectively: 

Th: in-plane maximum temperature 
Tds: in-plane maximum temperature difference 
15 Tdc: maximum value of temperature difference between 

adjacent divisions (central division) 

Wo:" maximum value of temperature difference between 
adjacent divisions (outer division) 

The following values are previously set as limits 

+-o Th Tds Tdc and Tdo respectively: 
20 corresponding to Th, ±as, 

Lh: in-plane limit temperature 
Lds: in-plane limit temperature difference 
Ldc: limit of temperature difference between adjacent 
divisions (central division) 
25 Ldo: limit of temperature difference between adjacent 



divisions (outer division) 

The brightness of the overall panel can be controlled 
so that Th. Tds. Tdc and Tdo do not exceed the limits Lh, Lds , 
Ldc and Ldo respectively by multiplying the brightness of the 
5 image signal by a control coefficient Gall = min(Gh, Gds . Gdc. 
Gdo) . 

4. introduction of Outer Brightness Control 

When the overall image signal is multiplied by the control 
10 coefficient Gall as described above, the overall image is 
darkened regardless of divisions where estimated temperatures 
rise to result in deterioration of apparent picture quality, 
while the temperature of the outer division can be controlled 
while keeping the picture quality of the central division by 
15 controlling the brightness of the outer division independently 
of the central division. 

As shown in Fig. 3. horizontal and vertical directions 
of the image signal are multiplied by such a control coefficient 
that the central division is flat and the value attenuates in 
20 a quadratic function in the outer division respectively. 

When making control under a condition of Gout ^ 0 . 8 on 
the assumption that Gout represents the average value of the 
control coefficients for the outer division, it is assumed that 
Gout is equal to Gdo and Gall is equal to min(Gh. Gds, Gdc) 
25 when Gdo ^ 0 . 8 and Gout is equal to 0 . 8 and Gall is equal to 



min(Gh, Gds , Gdc-Gdo/ 0.8) when Gdo < 0.8. 

5. Verification with Actual Panel 

Figs. 4 and 5 show results of temperature measurement 
5 obtained by applying this temperature control method to an 
actual PDP. 

Similarly to the case of the measurement shown in Fig. 
1, a window pattern (white (brightness: 255) on black 
background) was displayed after making total black display 

10 (brightness: 0) for 30 minutes, and total black display was 
made again after the temperature rise substantially reached 
equilibrium. In the case shown in Fig. 5, however, a pattern 
displaying white windows only on the outer division was 
employed as the window pattern. 

15 ' Referring to each of Figs . 4 and 5 , the panel temperature 

reached equilibrium following temperature rise of about 15°C 
from the time starting window display, and it has been confirmed 
that temperature control can be performed by this method. 

20 6. Postface 

We could propose a method of performing temperature 
control of a PDP by processing an image signal, to obtain 
excellent results. Hereafter we aim at improvement of 
temperature estimation precision and control precision etc. , 

25 in order to put this system into practice. 



